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TRANSDERMAL FLUX ENHANCERS IN COMBINATION WITH IONTOPHORESIS IN TOPICAL 

ADMINISTRATION OF PHARMACEUTICALS 



This invention relates to the use of certain transdermal flux enhancers in combination with iontophoresis 
for the topical adnninistratton of pharmaceutical agents. 

Many pharmaceutical agents are ionized. As a result, in conventional topical drug delivery systems, they 
are unable to adequately penetrate the skin surface, and so do not reach the desired site of action at therapeutic 
5 concentratioris. With such ionic drugs, this problem has been partially solved by the process of iontophoresis. 
By this means, it has been possible to enhance the localized delivery of drug to tissue (e.g., dermis, muscle, 
bone joints, and the like) which is at or near the site of application. By this means, it has also been possible to 
transport the drug into the blood stream, thus providing systemic delivery of drug to the entire body. 

According to the process of iontophoresis, an electric potential is applied across a localized portion of body. 
10 tissue as a drug containing solution is held against the skin in that localized area. Sufficient potential is applied 
■ so as to cause a small current to pass through the solution and the adjacent body tissue. In this manner, the 
drug is "phoresed" from the solution across the dermal barrier and into the local tissue (to produce high local 
tissue levels of the drug), or given enough tane and other appropriate conditions, into the blood strearn, whereby 
the drug is delivered systemically to more remote site(s) of action. For a review of iontophoresis and iontophore- 
15 tic devices, see Tyle. Phannn. Res., v. 3, pp. 318-326 (1986). 

More recently, it has been shown in studies using mannitol that the flux of neutral, polar nriolecules is enh- 
anced by iontophoresis, particularly in the presence of a cation such as Na*. Bumette et a!., J. Pharm. Sci., v. 
75, pp. 738-743 (1986). See also Meyer et al.. Am. J. Med. ScL, v. 296. pp. 321-324 (1989). Thus the flux of 
a pharmaceutical agent which is not ionized or even capable of ionization can also be increased by the. local 
20 application of an electric potential- 

In the topical administration of pharmaceutical agents, iontophoresis is primarily limited by two interrelated 
factors : (1) Transport through the skin generally occurs via appendages (e.g., hairfoUicles, sweat glands, etc.) 
or small "pores", which represent only a fraction of the total sidn sur^ce area. Cbnsequentiy, these pathways 
are exposed to a very high charge density relative to the total applied current, leading to irreversible changes 
25 or damage. (2) Since the rate of drug delivery is proportional to the applied current, the magnitude of delivery 
is severely limited by the problem described in (1) above. 

As an alternative method for enhancing the transdenhal fhjx of pharmaceutical agents, a variety of so-called 
penetration enhancers have been proposed for use as adjuncts in the topical administration of pharmaceutteal 
agents. For example, see U.S. Patents 3,989,816, 4,316,893, 4,405,616, 4,537,776, 4,557,934 ; Stoughton, 
30 Arch. Denm. v. 118, pp. 474-477 (1982) ; Cooper, J. Pharm. ScL, v. 73, pp. 1 153-1156 (1984) ; and Akhtesi et 
al., J. Phanh. Pharmacol, v. 36, p. 7P (1984). 

Surpiizingly, we have newfound that the combination of iontophoresis with such transdermal flux enhanc- 
ing agents leads to a synergistic effect in which flux across the denmal barrier is much higher than expected. 
This permits local and systemic delivery of a given amount of pharmaceutical agents by iontophoresis under 
35 much milder cpnditioris of electrical potential and current density, avoiding the irreversible changes or damage 
to the skin noted above. 

The present invention is directed to a method of treating a diseiase in a human or lower animal which com- 
prises iontophoretic, topical administration of a pharmaceutical composition at reduced electric potential and 
current derisity. Accordingly, said composition comprises : 
40 (a) a safe and effective amount of a pharmaceutical agent ; 

(b) an aqueous solvent ; and 

(c) a transdermal flux enhancing amount of a dermal penetration enhancer which is a 1-alkylazacycIohep- 
tan-2-one, said alky! having Irom 8 to 1 6 cart>on atoms, or a cis-olefln of the formula 

CH3(CH2)»CH = CH(CH2)yR» 

45 where R» is CH2OH, CH2NH2 or COR*, and is OH or (C, - C4) alkoxy. x and y are each an Integer from 
3 to 13 and the sum of X and y is from 10 to 16. 

Preferred dermal penetration enhancers are. cts-9-tetradecenoic add, cis-6-pentadecenolc add, ds-8- 
hexadecenoic acid, cis-9-hexadecenoic add, ds-9-octadecenoic add (oleic acid), cis-6-octadecenbic add, cis- 
11-octadecenoic acid,, ds-12-octadecenoic acid, ds-5-eicosenoic add, ds-9-eicosenoic add, 
so ds-11-eicosenoic add, ds-14-eicosenoic add, 1-decyIazacydoheptan-2-one, 1-dodec^zac^doheptan-2- 
one or l-tetiadeGylazacydoheptan-2-one. Most preferred Is oleic acid. 

The expression "aqueous soWent* refers to water itself as solvent, or a sdvent which comprises, in addition 
to water, a water misdble organic solvent such as methanol, ethanoi, Isopropyl alcohol, propylene glycol, 
polyethylerte glycol or glycerin. 
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The present method is generally useful with neutral phamnaceutical agents which are hot capable of lonn 
zation. parUcularty neutral agents which are polar In nature. However, this method finds Its preferred use In the 
case of phannaceutical agents which are ionized, or capable of lonteatlon. This Is true regardless of whether 
high dmg levels are desired near the site of application (as is frequently the case, for example, in treating 
5 localized pain or inflammation, or a localized bacterial or fungal infection), or systemic delivery of the drug to 
more remote locations is desired (as is generally the case, for example, in the tieatment of cardiovascular con- 
ditions, systemic Infections, CNS conditions or diabetes). 

The present method is of particular value with 

(a) analgesic or antiinflammatory agents used In the treatment of pain or an Inflamnrtatory disease, partlcu- 
10 larly aspirin, acetaminophen, indomethactn, ibuprofen, naproxen, the compound of the formula 



CI 

15 



20 



(generically named tenldap), piroxlcam, and prodrugs of prioxtcam of the formulas 

25 



30 



35 




(Ila) (lib) 



wherein R Is CH(Ri)OCOR2 or CH(RipcOOR2 Ri is hydrogen 

or methyl and R2 is (Ci - Cs)alkyl ; and the pharmaceutically acceptable salts thereof ; 

(b) antifungal agents used In the treatment of a fungal Infection, particularty fluconazole and tioconazole, 
and the pharmaceutically acceptable salts thereof ; 

(c) antibacterial agents used in the treatment of bacterial infections, particuiariy erythromycin, azithromycin, 
oxytetracydine, tetracycline, doxyc^dine, penicillin G, penlcOlin V. amplcfllln and amoxbHln ; and the phar- 
maceutically acceptable salts thereof ; and 

(d) agents used In the treatrfient of cardiovascular diseases, particularty nifedipine, amiodipine. prazosin, 
doxazosin and the ccmpounds of the fonnula 



so 




40 



45 
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(IV) 



wherein X is O or C = O ; 

and the phanmaceuticaliy acceptable salts thereof. 
30 The present method is also of particular value with the pharmaceutical agents sertraline (used in the freat- 

rneritofdepiession) and insulin, glipizide, the compound of -the fbrn^ 



35 



40 




. and the compound of the fbmnjia 



so 




(VI J 



(used in the treatment of diak>etes) ; 
55 and the pharmaceutlcally acceptable salts thereof. 

The present Invention Is readily carried out Accordingly, a pharmaceutical agent, dissolved in ah aqueous 
soh^nt In the presence of a conventional penetration enhancer, as defined above, is topically administered 
using a conventional tontophoretic device (for examples, see Tyle, cited at>ove}. In some instances* the solution 
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of the pharmaceutical agent will also contain a pharmaceutically acceptable ionized salt, such as sodium 
chloride and/or buffering constituents. The presence of an ionic salt is particulariy valuable when an ionizable 
phamiaceutical agent Is administered at a pH at which the agent is largely in unionized fomi, and is generally 
essential when the phannaceutical agent is not capable of ionization. 

The dose of the dmg, as well as the concentration of the dmg in the aqueous solution and the volume of 
the solution, wfll, of course, depend upon the particular phannaceutical agent administered and upon whether 
local or fyi systemic delivery of the drug is intended. In general, when systemic dePivery is intended, the dose 
of the pharmaceutical agent will con-espond approximately to that which is employed in the more conventional 
oral or parenteral route. Of course, when gastrointestinal absorption of a particular phanroceutical agent is 
known to be poor, it will be possible to obtain high systemic levels of the phamnaceuticdl agent by the present 
iontophoretic methods with relatively lower doses of the pharmaceutical agent 

Typical unit dosages of phamiaceutical agents administered according to the present method, based upon 
use in an adult of about 50 to 80 Kg weight, are as follows : doxazosin. 1-25 mg ; the compound of formula (I) 
above, 20-200 mg ; aspirin, 200-1,000 mg ; acetaminophen, 200-10,000 mg ; iridomethacin, 10-50 mg ; ibup- 
rofen, 200-1,000 mg ; naproxen, 100-500 mg ; the compound of the fonmula (III), 0.01-2 mg ; piroxicam, 5-20 
mg ; fluconazole, 0.1-1 g ; tioconazole, 0.1-1 g ; erythromycin, 100-500 mg ; azithromycin, 50-500 mg ; oxytet- 
racycline, 50-500 mg ; tetracycline. 50-500 mg ; doxycycline, 10-100 mg ; penicUlin 0, 100;000-500,000 units; 
penicillin V, 1 00-500 mg ; ampiciliin, 1 00-500 mg ; ambxicillin, 1 00-500 mg ; nifedipine, 5-20 mg ; amolodipine,' 
1-25 mg ; prazosin, 0.25-1 J25 mg ; the compound of the fonnula (IV) wherein X is O, 1-10 mg ; the compound 
of the formula (IV) wherein X is C = 0. 1-10 mg ; insulin, 50-1,000 units ; gliphrfde, 2.5-10 mg ; the compound 
of thefomiula (V), 1-20 mg ; the compound of thefonmula (VI), 1-20 mg ; and sertranne. 1-20 mg. However, in 
partlcularcircumstances. doses outside of these ranges will be used at the discretion of the attending physician. 

When high localized concentrations of the desired drug are desired, the phanmaceulical agent will be 
administered iontophoretically, generally for a rielatively short period of time, with the electric potential applied 
across the site where a high local concentration of the agent is desired ; for exarnple, witii analgesics at the 
site of pain, with antiinflammatory agents at the site of inflammation, and with antibacterials or antifungals at 
the site of a localized infection. 

On the otiier hand, when full systemic delivery of tiie pharmaceutical agent is desired, ttie site of admini- 
stoation is less critical. However, the site should be well supplied with blood vessels; so tiiat tiie agent readily 
reaches the blood stream, which rapidly removes It from the site of administration and distributes it throughout 
the body. (Generally, systemic delivery will require longer periods of iontbphoiBsis, permitting maximal absorp- 
tion and systemic delivery of the phanmaceutical agent 

According tp the present method, the concentration of penetration enhancer employed is generally in the 
range of 0.01-5% (w/v), i.e., similar to tiie levels used absent iontophoresis. Preferred levels are generally in 
ttie range of about 0.1 to 1%. However, iontophoretic administration of phanmaceutical agents, according to 
tfie present method, is generally achieved undermuch milder cohdaionsof electric potential and current density, 
avoiding irreversible changes or damage to the sWn which can occur at higher potentials and/or current den^ 
sities. . 

The synergistic effect of Iontophoresis and a skin penetration agent in moving a phannaceutical agent 
across the dermal bam'er is demonstrated by iontophoresis experiments detailed below. 

The present invention is illustrated by the following examples. However, it should be understood that the 
invention is not limited to the specific deteils of these examples. - 

EXAMPLE 1 

influence of Oleic Acid on the Transport of Sodium Ion Across the Dennfial Barrier by Iontophoresis 

The methods employed in iontophoresis experiments were substantially the same as those described by 
Bumette et al.. J. Pharm. Sd., v. 76, pp. 765-773 (1987). 

Diffusion cells pide-Bi-Side® ; Crown Glass Company, Inc., Sommervllle, NJ) were used in ail transport 
studies. A 0.64-cm area of tissue membrane was exposed to the donor and receptor compartments of each 
diffusion ceU. The reservoirs were magnetically stinred, water jacketed, and had volumes of 3.0 mL. Tempera- 
ture control (37±0.2*^C) was provided by a constant temperature batti (Haake ABO) witti an external circulator 
(American Scientific Products, McGaw Pailc, IL). Electodes were made by lightiy sanding Ag wires (99.9% 
purily ; 4 cm x 1.0 mm) and pladng tiiem in a 1 M HQ solutfon for 1 0 minutes at 50*C. The Ag wires were then 
rinsed witti distiDed water and plated with AgO by applying a cunrent of 0.20 mA (botti the cattiode and anode 
were Ag wires) ttirough a 0.5 M KQ solution for 12 hours. Subsequentty, the Ag-AgCi wires were plated with 
.platinum black by passing a 100-mA current (the cattiode was the Ag-AgCI electrode and tiie anode was a Pt 
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wire of 99.99% purity) for 3-5 minutes through a solution containing 0.66 mM Pb(C2H302)2 and 0.073 M H2PtCl6. 
The electrodes were positioned approximately 2 cm from either side of the tissue membrane, with the anode 
placed on the epidenmal side and the cathode on the dermal side. The constant current required in the 
iontophoretic experiments was obtained form a prbigrammable constant current source (mode! 224 ; Keithiey 
5 Instruments, Inc., Cleveland, OH). Slight pH changes during iontophoresis were monitored pigi-pH-ase LED 
pH meter equipped with ari extra-slender neck* glass-body combination electrode. Cole Panrner, IL) and cor- 
rected for by the addition of microliter amounts of 1 M HCI or 1 M NaOH solutions. These additions changed 
the overall Na*^ and CF concentrations by a few percent at most By this technique the pH was kept to within 
±0.1 pHunitof7.4. 

10 Excised porcine skin from freshly slaughtered pigs was obtained using a Padgett electrodermatome (Kan- 

sas City, MO) set at 0.8 mm thickness. A thickness of 0.8 mm was chosen because it could be reproducibly 
obtained with the dermatome and because it resulted in specimens which were generally intact Each piece of 
tissue was examined for any gross morphological damage such as tears or holes under a stereomicroscope 
(Stereomaster II, Allied Fischer Scientilic, itasca, IL) at a magnificatibn of x30 and x60 using both transmitted 

IS and reflected light for illumination. Ail tissue was obtained within 24 hours after death, positioned denmal side 
down on a piece of filter paper soaked with 0.9% NaCl, placed in a petri dish, stored at 4^C, and used approxim- 
ately 12 hours later. 

All chemicals were used as received and all solutions were rnade using distilled water which had been pas- 
sed through a Bamstead PCS water purification system (which contains charcoar fitter and a mbced-bed Ion 

20 ^change resin, the resulting water having a pH of 6-8 and a resistance of 14-18 Mohm/cm). Transport studies . 
were earned out using buffer solutions which were 3 : 2 by volume mixtures of 0.13-^1 NaCI in 25 mM HEPES 
buffer and ethanol. All buffers were degassed prior to use by sonicating the buffer at 40*'ic under reduced press- 
ure In order to prevent bubble formation on the tissue, which could result in artifectual transport results. Radiot- 
racer solutions were made up in the buffer ^Na**^ (0.3 ^Ci/mL) obtained from NEN Research Products (Boston, 

25 ^M). jnthoseexperimentsemployingoieicadd,thiscompoundwaspresentatalevelof 0.25%w^^ ^ 
solution. 

Transport studies were performed by mounting the excised tissue in the diffusion cell, placing plain buffer 
solution in the chamber adjacent to one side of the tissue, adding buffer containing tracer to the other chamt>er, 
inserting electrodes (if required), and turning on the magnetic stirrers. The starting time was defined as the time 
. 30 when the current was turned on, with samples being taken at 0.75-1.5 hour intervals for B^5 hours. Samples 
of 2 rhL were obtained by disconnecting the current source, removing the entire contents of the receiving cell, 
rinsing the receiving cell with fresh buffer, replacing with 3 mL of fresh buffer, and reconnecting the electrodes 
and cun-ent source. The ^a* samples were cou nted in a auto-gamma scintillation spectrometer 5236 (Pack- 
ard Instnjment Company, Downers Grove, IL). The mean total counts obtained had standard errors of the mean 
35 (SEM) which were less than ±5% of the mean (n = 3) except for the passive diffuston samples which were gre- 
aterthan±5%. 

Ruxes were calculated from the.quantity of radk>isotope transferred per unit time and the specie radioac- 
ferlty in the donor compartment (Control experiments showed that ttie free solution specific activity of the iso- 
tope in the donor chamber remained approximately constant throughout the course of an experiment This 
40 implies that loss of isotope through transport into the receiving chamber or through absorption of isotope onto 
the glass or the electrodes was negligible.) The fluxes were expressed per unit area by dividing the fiux by the 
surface area of the tissue (0.64 cm^). These fluxes were defined to occur at a time equal to the total elapsed 
time minus one-haif the collection time Interval. 

For the experiments whose results are shown in Table I, the anode and the Na* tracer were placed in the 
45 chamber facing the dennal side of the tissue. Control experiments show no significant passive flux of Na"^ absent 
electric current or oleic acid. . 

The synergists effect of iontophoresis coupled with oleic acid is demonstrated by the data in Table 11. The 
expected flux, which is the sum of the flux resulting tirom current alone and oleic acki. alone, is generally weD 
below that observed with combined use of current and oleic add. 

so 



55 



6 



BNSDOCIO:<EP 043543eA2 I > 



EP 0 435 436 A2 



Table I 

Average Na"^ Flux (umol/cm^/h) 



Time 




Current 


alone 




Current 


(h) 


alone 


0 . 25 pAmp 


100 pAinp 


0 . 25 uAmp 


100 uAniD 


0.75 


0.1 


0.5 


2.0 . 


0.8 


3.1 


2.25 


0.3 


0.9 


3.8 


1.6 


6.0 


3.75 


0.8 


1.0 






6,5 


5i25 


1.0 


1.0 


5.0 


2.1 


7.4 


6.75 


1.3 


1.3 


5.0 


2.5 


7.5 


8.25 


1.7 


1.2 . 


5.2 


2.6 


8.2 


^pleic 


Acid , ■ 


0.25% 









Table- II 

Additive Na"^ Versus Observed Flux 
with Oleic Acid and Current 



Time 


25 


uAmo ■ 


100 


uAmo 


(h) 


Calcd. 


Observed 


Calcd . 


Observed 


0.75 . 


0.6 


0.8 


2.1 


3.1 


2. 25 


1.2 


1.6 


4.1 


6.0 


3.75 


1.8 


1.7 


5.3 


6.5 . , 


5.25 


2.0 


2.1 


6-0 


7.4 


6. 75 

r • 


2.6 


2.5 / 


fi-3 . 


7.5 


8.25 


2.9 


. 2.6 


6.9 


8.2 



EXAMPLE 2 ■* 

treatment of Hypertension with Doxazosin Using Iontophoresis, and Oleic Acid 

A. Apparatus — An electrical device capat>le of generating a constant current of from 0.1 to 9.0 mA using 
a power source of up to 10 volts. Two electrodes, anode and cathode made of appropriate material (e.g., 
Ag/AgCI or platinum). The anode or positive electrode is a pliable reservoir (3-5 ml) with a semipemneable 
pCHDus membrane for placement next to the skin. The cathode or return electrode is faied with a conductive 

B. Drug Solutions ^Doxazosin (2-20 mg. as the mesylate salt) is dissolved in a 3-5 ml volume of 20-70% 
(v/v) ethanol vehicle. The vehicle also contains 5-100 mM of a phosphate buffer at pH 3-5 and 0.1-1 % (w/v) 
of oleic acid. 

C. Administration — The above solution of doxazosin is filled Into the anode reservoir. The anode is afbced 
to the surface of the chest with adhesive whfle the return electrode is placed on an adjacent area. 0.1-5 
mA of cunent Is applied for 10-90 minutes until systemic delivery of the drug is suffident to reduce blood 
pressure to the . deshed level. 

EXAMPLES 

Treatment of Muscle or Arthritic Joint Pain and Inflammation with Piroxicam Using iontophoresis and Oleic 
Add 

A. Background — This type of therapy is applicable to acute flare-ups or injury and is used in place of or 

in conjunction with oral therapy to enhance drug levels locally at the intended site. 

8. Apparatus — Same as the preceding example, exceptthat the cathode (-) Is the drug electrode and the 
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anode (+) Is the return electrode. 

C. Drug Solutions — Same as the preceding example, except that 1 mg/mi of piroxicam concentration at 
pH 7.4 is used. 

D. Administration— Same as the preceding example, except electrodes are placed adjacent to site of Injuiy 
or pain/inflammation. 



Claims 

10 1. The use of a pharmaceutical composition comprising : 

(a) a safe and effective amount of a pharmaceutical agent ; and 

(b) a transdermal flux enhancing amount of a dennal penetration enhancer which iisj either a 1- 
alkyla2:ac^doheptan-2-pne, said alkyl group having from 8 to 16 carbon atoms, or a cis-olefin of the 
formula 

IS CHaCCHJxCH = CH{CH2)yR3 

where is CH2OH, CH2NH2 or COR*, jand is OH or (Ci - C^alko;^, x and y are each an integer 
from 3 to 1 3 and the sum of x and y is from 1 0 to 1 6,.for the manufacture of a medicament for iontophore- 
tic admiriistrattpn to the skin. 

20 2. The use as claimed In daim 1 , wherein the pharmaceutical composition also comprises an aqueous sohrent 

3. The use according to daim 1 or 2 wherein the dermal penetration enhancer is cis-9-tetradecenoic add, 
cis-6-pentadecenotc add, cis-6-hexadecenoic acid, ds-9-hexadecerioic acid, cls-9-octadecenoic abid 
(oleic acid), ci&-6-dctadecenoic add, ds-1 1-octadecenoic add, cls^12-octadecenoic add, ds-5-elcosenoic 
25 acid, ds-9-eicosenolc acid, ds-11-eicosenp!c acid, ds-14-eicosenoic acid, 1-decylazaGydoheptari-2-ohe, 

1-dodecylazacydoheptarK2-one or 1-tetradecylazacydoheptarH2-one. 



30 



4. The use according to daim 3 wherein the dermal penetration enhancer is ds-9-octadecenolc acid. . 

5. The use according to any one of the preceding claims wherein the pharmaceutical agent is k>nized, or cap- 
able of ionization. 



35 



40 



6. The use of daim 5 wherein the phanmaceuticai agent is aspirin, acetaminophen, indomethadn, Ibuprofen, 
naproxen, a compound of the formula 




NH, 



piroxteam, or a prodrug of piroxicam of the formula 



so 
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wherein R is CH(Ri)OCOR2 or CH(R^)OCOOR2, R^ is hydrogen or methyl and R2 is (C, - C9)alkyi ; or a 
pharmaceutically acceptable salt thereof. 

7. The use of daiin 5 wherein the pharmaceutical agent Is erythromycin, azithromycin, oxytetracydine, tet- 
5 racydine. doxycydine, penicillin G, penicillin V, ampictllin or amoxiciU'in ; or a phamnaceutically acceptable 

salt thereof. 

8. The use according to dalm 5 wherein the pharmaceutical agent is fluconazole or tioconazde, or a phar- 
maceutically acceptable salt thereof. . ' 

9. The use of daim 5 wherein the pharmaceutical agent Is nifedipine, amiodipine, prazosin, doxazosin, a com- 
pound of the fonmula 




or a compound of the formula 

25 



30 



35 




2 



wherein X Is O or C = O ; 

or a pharmaceutically acceptable salt thereof. 

40 10. The use of daim 5 wherein the phanmaceutical agent Is sertraline, insulin, glipizide, a compound of the 
fomnula * 



45 




O 

SO 

or a compound of the forrmila 
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or a pharmaceutically acceptable salt thereof. 

1 1. A pharmaceutical composition as defined in any one of the preceding claims together with an iontbphorettc 
apparatus. 

5 



IS 



20 



25 



. 40 



45 



55 



10 



BNSOOCtO: <EP 0435436A2Ll.> 



lllllilllllllllllllllliillH 

(5) Publication number: 0 435 436 A3 



PATENT APPUCATION 



@ int ci.5: A61K 47/22, A61K 47/12. 
A61N 1/30 





Priority : 29.11.89 US 443699 




Inventor : Francoeur, Michael Lee 






56,Elm Street 








Stonington, Connecticut 06378 (US) 


® 


Date of publication of application : 




Inventor : Potts, Russell Owen 




03.07.91 Bulletin 91/27 




73A Fenwood Drive 








Old Saybrook, Connecticut 06475 (US) 




Designated Contracting States : 




Representative : Wood, David John et al 


AT BE CH DE DK FR GB IT U LU NL SE 






PFIZER UMITED, Ramsgate Road 








Sandwich, Kent CT13 9NJ (GB) 




Date, of deferred publication of search report : 








08.01.92 Bulletin 92/02 








Applicant : PFIZER INC. 






235 East 42nd Street 








New York, N.Y. 10017 (US) 







(S) Transdermal flux enhancers in combination with iontophoresis in topical administration of 
pharmaceuticals. 



@ Transdermal flux enhancers siich as oleic 
acid and 1 -dodecylazacycloheptan-2-one are 
used in combination with iontophoresis in the 
topical administration of pharmaceutical 
agents. 




Europaisches Patentamt 
European Patent Office 
Office europ6en des brevets 



® EUROPEAN 

@ Application number: 90312217.4 
(§) Date of filing : 08.11.90 



< 

CD 
CO 

m 

CO 



a. 

lU 



Jouve. 16, rue Saint-Denis, "^001 PARIS 



EP 0 435 436 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



A.ppHcatira Number 



EP 90 31 2217 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Otati»n of document with indieatioD, wbcre appropriate, 
of retevant passages ^ 



Relevant 
to daim 



CLASSIFICATION OF THE 
APPUCATION Out, a. 5) 



- Y 



EP-A-0 271 983 (PFIZER INC.) 

* Pages 2,3; page 19, lines 18-23; 
claims * 

FR-A-2 521 007 (RICHTER GEDEON 
V.G.R.T.) 

* Claims * 

EP-A-0 329 464 (GENSIA PHARM. ) 

* Claim 20 * 



1-11. 



1-11 



1-11 



The present search report has hccn drawn up for all clains 



A 61 K 47/22 
A 61 K 47/12 
A 61 N 1/30 



TECHNICAL FIELDS 
SEARCHED dot. 03) 



A 61 K 



Place of %*anik 



THE HAGUE 



Dite vf conpleboD of tbc mrdb 

28-10-1991 



BERTE M.J. 



CATKOORY OF OTEO DOCUMENTS 

X : panicuUriy relevant H taken aloae 

Y : panicniarly relevant ff combiMd with another 

docuncot of the same category 
A : tecbDolngical ttackgroaad 
O : Boo-writien disclosure 
P : inicnaedtaie docusient 



T r theory or principle aodcrlyiiig the lavcniion 
K : earlier patent document, but puhlisbcd on. or 

after the filing date 
D : dooimeni died ia the application 
L : docaaent cited for other reasons 

& : ibembcr of the same patent family, corresponding 



2 



INSCXXID: <EP 0435436A3 I > 



